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NATIONAL  FOREWORD 

This  Indian  Standard  (First  Revision)  which  is  identical  with  ISO  6877 :  1995 'Dental  root-canal  obturating 
points'  issued  by  the  International  Organization  for  Standardization  (ISO)  was  adopted  by  the  Bureau  of 
Indian  Standards  on  the  recommendations  of  the  Dentistry  Sectional  Committee  (MGP  47)  and  approval 
of  the  Medical  Instruments,  General  and  Production  Engineering  Division  Council. 

This  standard  was  first  published  in  1 989  and  was  based  on  ISO/DIS  6877  *Dental  root-canal  obturating 
points'.  Its  first  revision  has  been  undertaken  to  align  it  with  ISO  6877  brought  out  in  1995. 

Specific  qualitative  and  quantitative  requirements  for  freedom  from  biological  hazards  are  not  included 
in  this  standard,  but  it  recommended  that,  in  assessing  possible  biological  or  toxicological  hazards, 
reference  should  be  made  IS  1 2572  (Part  1 0) :  1 988  'Guide  for  evaluation  of  medical  devices  for  biological 
hazards:  Part  10  Methods  of  biological  testing  and  evaluation  of  dental  materials'. 

Manufacturers  wishing  to  declare  conformity  with  this  standard  should  refer  to  ISO/lEC  Guide  22 
'Information  on  manufacturer's  declaration  of  conformity  with  standards  or  other  technical  specifications'. 

The  text  of  the  ISO  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard 
without  deviations.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian  Standards. 
Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  International  Standard'  appear  referring  to  this  standard,  they  should 
be  read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  in  the  International  Standard  while  in  Indian 
Standards,  the  current  practice  is  to  use  a  point  (.)  as  the  decimal  marker. 

In  this  adopted  standard,  reference  appears  to  the  following  International  Standard  for  which  Indian 
Standard  also  exists.  The  corresponding  Indian  Standard  which  is  to  be  substituted  in  its  place  is  listed 
below  along  with  its  degree  of  equivalence  for  the  edition  indicated: 

International  Standard  Corresponding  Indian  Standard  Degree  of 

Equivalence 

ISO      209-1:1989     Wrought         IS  504  (Parts  13  to  16)  :  2003  Chemical  Technically 

aluminium  and  aluminium  alloys         analysis  of  aluminium  and  its  alloys  (second  equivalent 

—  Chemical  composition  and         revision) 
form  of  products  —  Part  1  : 
Chemical  composition 

The  Technical  Committee  responsible  for  the  preparation  of  this  standard  has  reviewed  the  provisions  of 
the  following  International  Standard  and  has  decided  that  the  same  is  acceptable  for  use  in  conjunction 
with  this  standard: 

international  Standard  Title 

ISO  3665  :  1996  Photography  —  Intra-oral  dental  radiographic  film  —  Specification 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final 
value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance 
with  IS  2  :  1960  *Rules  for  rounding  off  numerical  values  {revised)*.  The  number  of  significant  places 
retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 
DENTAL  ROOT-CANAL  OBTURATING  POINTS 

(  First  Revision  ) 


1    Scope 

This  International  Standard  specifies  the  dimensions 
and  compositional  requirements  for  prefabricated 
metallic  or  polymeric-based  points  or  cones  suitable 
for  use  in  the  obturation  of  the  dental  root-canal,  but 
not  for  support  of  a  coronal  restoration.  It  also 
specifies  numerical  systems  and  a  colour  coding 
system  for  designating  the  sizes. 

In  addition  to  the  requirements  for  the  product  itself, 
this  International  Standard  also  contains  information 
about  packaging  the  product.  Although  this  infor- 
mation is  important,  it  is  not  included  as  part  of  the 
requirements  because  no  test  methods  are  available 
(see  annex  A). 

Dental  root-canal  obturating  points  are  marketed 
sterilized  or  unsterilized.  This  international  Standard 
covers  the  physical  attributes  expected  of  such 
products  as  supplied.  Requirements  for  sterility  are 
not  included,  and  any  claim  that  the  product  is  sterile 
is  the  responsibility  of  the  manufacturer  (see  clause 
A.2). 


2   Normative  references 

The  following  standards  contain  provisions  which, 
through  reference  in  this  text,  constitute  provisions  of 
this  International  Standard.  At  the  time  of  publication, 
the  editions  indicated  were  valid.  All  standards  are 
subject  to  revision,  and  parties  to  agreements  based 
on  this  International  Standard  are  encouraged  to 
investigate  the  possibility  of  applying  the  most  recent 
editions  of  the  standards  indicated  below.  Members 
of  lEC  and  ISO  maintain  registers  of  currently  valid 
International  Standards. 

ISO  209-1:1989,  Wrought  aluminium  and  aluminium 
alloys  —  Chemical  composition  and  form  of  products 
—  Part  1:  Chemical  composition. 


ISO  3665:1976,  Photography  —  Intra-oral  dental  radio- 
graphic film  —  Specification. 


3   Definitions 

For  the  purposes  of  this  International  Standard,  the 
following  definitions  apply. 

3.1  point:  Complete  prefabricated  metallic  or 
polymeric  dental  root-canal  obturating  point. 

3.2  end:  Broad  end  of  the  point. 

3.3  tip:  Narrow  end  of  the  point. 

3.4  unit  pacic:  Smallest  pack  of  points  distributed, 
containing  one  or  more  sizes  of  point. 

3.5  standardized  points:  Points  having  uniform 
standardized  tapers  throughout  all  the  ranges  of  sizes 
available. 

3.6  taper-sized  points:  Points  whose  sizes  are 
determined  by  the  tip  sizes  and  the  tapers. 


4   Requirements 


4.1    Materials 

41.1   Metal  points 

Throughout  their  tapered  length,  the  points  shall  be 
smooth,  uniform  in  composition,  without  surface 
pitting  and  free  from  inclusions  or  extraneous  matter. 

Testing  shall  be  carried  out  in  accordance  with  6.2. 
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4.1.2   Polymeric-based  points 

Throughout  their  tapered  length,  the  points  shall 
appear  unifornn  in  connposition  and  colour,  smooth, 
with  an  uncracked  surface  and  free  from  inclusions 
and  extraneous  matter. 

Testing  shall  be  carried  out  in  accordance  with  6.2. 


4.2  Biocompatibillty 

See  the  Introduction  for  guidance  on  biocompatibility. 

4.3  Length 

Unless  otherwise  stated  by  the  manufacturer,  the 
overall  length  shall  be  not  less  than  28  mm.  If  some 
other  length  is  stated,  the  points  shall  be  within 
±  2  mm  of  the  stated  length. 

To  check  this,  choose  ten  samples  at  random.  If  all 
ten  samples  pass  the  requirement,  the  product 
passes.  If  eight  or  fewer  samples  pass,  the  product 
fails.  If  nine  samples  pass,  test  five  additional 
samples.  When  the  five  additional  samples  are  tested 
all  five  shall  comply  for  the  product  to  pass. 

Testing  shall  be  carried  out  in  accordance  with  6.3. 


4.4   Size  designation  and  taper 

The   designation   is   a    numerical    indication   of   the 
projected  tip  diameter,  measured  in  millimetres. 


4.4.1    Standardized  points 

The  size  designation  of  standardized  points  shall  be  in 
accordance  with  the  numbering  system  shown  in 
table  1 . 


Samples  tested  shall  meet  the  requirements  of 
table  1 . 

Choose  ten  samples  at  random.  If  all  ten  samples 
pass  the  requirement,  the  product  passes.  If  eight  or 
fewer  samples  pass,  the  product  fails.  If  nine  samples 
pass,  test  five  additional  samples.  When  five 
additional  samples  are  tested  all  five  shall  comply  for 
the  product  to  pass. 

The  taper  of  the  points  shall  be  uniform  for  a 
minimum  of  16mm  from  the  tip  as  illustrated  in 
figure  1  and  as  shown  in  table  1 . 

A  tolerance  of  ±0,02  mm  for  metallic  points, 
±0,05  mm  for  polymeric  points  of  sizes  010  to  025 
and  0,07  mm  for  polymeric  points  of  sizes  030  to  140 
is  permissible. 

Testing  shall  be  carried  out  in  accordance  with  6.4. 


Table  1  —  Size  designation  for  standardized  points 


Dimensions  in  millinnetres 


Size 

Diameter 

Diameter 

Diameter 

designation 

d^  ref. 

d2 

ds 

QIC 

0,10 

0,16 

0.42 

015 

0,15 

0,21 

0.47 

020 

0,20 

0,26 

0.52 

025 

0,25 

0.31 

0.57 

030 

0,30 

0.36 

0,62 

035 

0,35 

0,41 

0.67 

040 

0.40 

0,46 

0,72 

045 

0.45 

0,51 

0,77 

050 

0,50 

0.56 

0.82 

055 

0,55 

0,61 

0,87 

060 

0,60 

0,66 

0,92 

070 

0,70 

0,76 

1.02 

080 

0,80 

0,86 

1,12 

090 

0.90 

0,96 

1,22 

100 

1,00 

1,06 

1.32 

110 

1,10 

1,16 

1,42 

120 

1,20 

1,26 

1,52 

130 

1.30 

1,36 

1,62 

140 

1.40 

1,46 

1.72 
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Dimensions  in  nnillinnetres 


Optional  flattened  end  - 


-Datum  line 


I —  Projected  diameter  at  tip 


NOTES 

1  Thte  diameters  are  expressed  in  hundredths  of  a  millimetre.  Table  1  gives  the  values  of  d-i,  ^2  ^^^  ^3  ^C>r  each  size. 

2  The  taper  is  0,02  mm  per  1  mm,  length,  therefore,  dj^  d^  +  0,32  mm. 

3  In  detail  X,  the  exact  shape  of  the  tip  is  left  to  the  option  of  the  manufacturer. 


Figure  1  —  Diagrammatic  representation  of  standardized  points 


4.4.2  Taper-sized  points 

The  size  designation  of  taper  points  shall  be  in 
accordance  with  the  systenn  shown  in  figure  2. 

NOTE  1  The  first  three  numbers  of  the  system  represent 
the  projected  tip  diameter  measured  in  hundredths  of 
millimetres.  The  last  two  numbers  indicate  the  taper. 

Not  less  than  eight  out  of  ten  nneasurennents  of  each 
dianneter  of  the  ten  samples  tested  shall  nneet  the 
requiremnents  of  figure  2. 

The  taper  of  the  points  may  vary  with  the  size  but  the 
taper  shall  be  uniform  for  at  least  the  first  16  mm 


measured  from  the  tip,  or  throughout  its  complete 
length  if  shorter  than  16  mm. 

Testing  shall  be  carried  out  in  accordance  with  6.4. 


4.5   Brittleness 

None  of  the  five  samples  tested  (see  6,5)  shall  show 
any  sign  of  fracture. 

Testing  shall  be  carried  out  in  accordance  with  6.5. 
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Dimensions  in  millinnetres 


160 


UO 


0,5 


Diameter  d^.  mm 
0,6         0.7         0,8         0.9 


1.1 


1.2         1,3 


1.4 


1.5 


~^'  99  max. 


-I-T-  60     ^ 


«     80 


-f-T-  50     ^ 


0.02 


Taper  ratio;  mm  Taper/mm  Length 


NOTES 

1  ^1  is  the  projected  diameter  at  the  tip  and  the  designation  is  a  three-digit  nunnber  in  hundredths  of  millinnetres. 

2  The  taper  is  given  by  the  manufacturer  and  the  designation  is  a  two-digit  number  in  thousands  ofmillimetres. 

3  A  tolerance  of  ±  0,02  mm  for  metallic  points  and  ±  0,05  mm  for  polymeric-based  points  applies  to  all  calculated  diameters. 

4  The  designation  form  is  a  five-digit  number:  "OOOXX"  where  "000"  represents  tip  diameter  {d^)  and  "XX"  represents  taper. 

5  To  determine  diameters  to  test  taper 

d2  =  d^  +  3x  taper 

dj  ~  d^  +  ^6  X  taper 

Example  d^  -  0,22 

taper  =  0,037 

taper  size   =02237 


Rgure  2  —  Identification  and  dimensions  of  obturating  point  taper  size 
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4.6   Radiopactty 

The  material  fronn  which  polymeric  points  are  made 
shall  have  a  radiopacLty  equivalent  to  6  mm  thick 
aluminium. 

Testing  shall  be  carried  out  in  accordance  with  6.6. 


4.7   Colour  coding 

The  use  of  colour  coding  on  the  packaging  or  the 
individual  points  to  indicate  the  nominal  size 
designation  is  optional;  if  used  1he  colours  shall 
conform  with  table  2. 


6   Test  methods 


6.1    Test  conditions 


Conduct  all  tests  at  23*C±2°C  and  a  relative 
humidity  of  (50  ±5)  %.  Condition  the  points  at  this 
temperature  and  humidity  for  24  h  prior  to  testing. 


6.2   Visual  examination 

Examine  under  a  bright  light  at  normal  visual  acuity. 


Table  2  —  Colour  code  for  size  designation 


Size 
designation 

Colour  code 

Abbreviation 

010 
015 

purple 
white 

pur 
wh 

020 
025 

yellow 
red 

yel 
red 

030 

blue 

blu 

035 
040 

green 
black 

grn 
bik 

045 

white 

wh 

050 
055 

yellow 
red 

yel 
red 

060 

blue 

blu 

070 
080 

green 
black 

grn 
bIk 

090 

white 

wh 

100 
110 

yellow 
red 

yel 
red 

120 

blue 

blu 

130 

140 

green 
black 

grn 
bIk 

5   Procurement  of  samples 

Samples  for  testing  for  compliance  with  this  Inter- 
national Standard  shall  be  procured  on  the  open 
market.  Sufficient  numbers  shall  be  obtained  so  that 
all  tests  can  be  carried  out  on  at  leaat  five  sizes  of 
points  from  each  manufacturer,  or  the  maximum 
numbers  of  sizes  manufactured  if  less  than  five. 


6.3   Length 

Test  ten  specimens  selected  at  random. 

Place  the  point  on  a  scale  rule  marked  in  0,5  mm 
graduations  and  measure  the  overall  length  to  the 
nearest  0,5  mm. 


6.4   Size  designation 

6.4.1    Equipment 

Use  a  shadowgraph  or  other  suitable  non-com- 
pression testing  apparatus  calibrated  to  an  accuracy 
of  0,001  mm. 


6.4.2  Method 

Visually  examine  the  shadow  cast  by  the  point  and 
confirm  that  at  least  the  first  16  mm  is  evenly 
tapered.  Measure  and  record  the  diameter  of  the  ten 
points  at  distances  3  mm  W2)  and  16  mm  W3)  from  the 
tip. 

6.4.3  Calculation 

Calculate  the  taper  of  taper  points  using  the  system 
shown  in  figure  3.  Determine  the  size  designation 
using  the  system  shown  in  figure  2. 
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Optional  flattened  end  - 


^1 

£H- 

^                      r^        ' " " 

^ .  ._ 

-f>^- 

La 

Lb 

OveraU  Length 

-  Datum  line 


■  Projected  diameter  at  tip 


NOTES 

1  See  table  1  for  dianneters  d^.  for  each  nominal  size. 

2  The  taper,  T.  varies  according  to  the  size  and  is  calculated  fronn  the  equation 

T  = 

where 

a      is  the  diameter  at  L^ 
b      is  the  diameter  at  L^, 

3  Detail  X  is  as  in  figure  1 . 


Figure  3  —  Diagrammatic  representation  of  taper  calculation  for  taper  points 


6.5    Brittleness 

6.5.1    Apparatus 

A  suitable  apparatus  is  shown. in  figure  4. 


6.5.2   Procedure 

Test  five  samples  using  the  apparatus  in  figure  4  ox 
sinnilar  apparatus.  Grip  the  first  five  nnillinrietres  of  the 
tip  of  a  point  in  the  stationary  pin  vice  (D)  taking  care 


to  minimize  damage  to  the  point.  Adjust  the  point  so 
that  the  junction  of  the  point  and  the  pin  vice  (D)  is  at 
the  centre  of  the  rotation  (F).  Clamps  the  free  end  of 
the  point  in  the  movable  pin  vice  (E)  so  that  th^ 
distance  between  the  junctions  at  the  point  with  the 
pin  vices  (D)  and  (E)  is  14  mm.  Take  0°  as  the  starting 
point  of  the  test.  Rotate  the  disc  (A)  anticlockwise 
through  30°,  then  clockwise  through  60°  and  finally 
return  anticlockwise  to  the  starting  point  of  the  test. 
Complete  the  bending  cycle  in  approximately  2  s. 
Repeat  the  bending  cycle  four  times  for  metallic 
points  and  20  times  for  polymeric  points:  report 
whether  any  of  the  five  points  fractured. 
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Key 

A     Rotating  disc 

B     Bearing  support  for  disc  A 

C     Stationary  pin  vice  support  with  lock 

D     Stationary  pin  vice 


E  Movable  pin  vice  with  vertical  adjustment 

F  Centre  of  rotation 

G  Suspension  point  for  pin  vice  E 

H  Handle  for  disc  rotation 


Rgure  4  —  Apparatus  for  testing  brittleness 


6.6   Radiopacity 


6.6.1    Apparatus 

6.6.1.1  Stainless  steel  ring  mould,  with  an  internal 
diameter  of  10  mnn  and  a  height  of  1  nnnn  with  covers 
nnade  of  plastics  filnn-or  other  radiolucent  nnaterial. 

6.6.1.2  Single  phase  dental  X-ray  unit,  with  total 
filtration  of  1,5  nnnn  of  aluminium,  capable  of  operation 
at  65  kV  ±  5  kV  with  suitable  accessories. 

6.6.1.3  Dental  X-ray  occlusal  film,  complying  with 
ISO  3665,  developing  solution  and  fixer. 

6.6.1.4  Aluminium     step     wedge,     of     50  mm 

X  20  mm,    having   a   thickness   range   of    1  mm   to 


1 0  mm  in  steps  of  1  mm  or  a  -small  aluminium  plate  of 
6  mm  thickness.  Both  shall  be  made  from  aluminium 
metal  designated  Al  99  Cu  in  accordance  with  table  1 
in  ISO  209-1:1989. 

NOTE  2  This  grade  is  also  designated  1100  by  the 
Registration  Record  of  International  Alloy  Designations 
and  Chemical  Composition  Limits  for  Wrought  Aluminium 
Alloys  published  by  the  Aluminium  Association. 
Washington  D.C.,  USA. 


6.6.1.5   Photographic  densitometer. 

6.6.2   Procedure 

Take  sufficient  points  of  each  size  and  soften,  mix  and 
compress  them  into  the  ring  mould  to  make  a  disc  of 
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2  mm  uniform  thickness.  Position  the  specimen  in  the 
centre  of  the  X-ray  film  adjacent  to  the  aluminium 
step  wedge  or  plate. 

Irradiate  the  specimen,  aluminium  step  wedge  or 
plate  and  film  with  X-rays  at  a  target  film  distance  of 
300  mm  for  such  a  time  that,  after  processing,  the 
region  of  the  film  beside  the  specimen  and  standard 
has  a  photographic  density  between  1 ,5  and  2,0. 

After  processing  and  drying  the  film,  compare  the 
density  of  the  image  of  the  specimen  with  that  of  the 
aluminium  standard  using  the  densitometer.  Ensure 
that  measurements  with  the  densitometer  are  made 
in  the  lightest  area  of  the  image. 

NOTE  3  Voids  or  thin  areas  in  the  sample  preparation  are 
difficult  to  avoid  and  will  be  obvious  in  the  developed 

radiographic  film. 


6.6.3   Interpretation  of  the  results 

Compare  the  density  of  the  specimens  with  the 
density  of  the  images  of  either  the  step  wedge  or  the 
aluminium  plate.  In  order  to  pass  the  test,  the  results 
of  all  three  determinations  shall  meet  the  requirement 
in  4.6. 


7   information  to  be  supplied  by 
manufacturer 

The  manufacturer  shall  provide  at  least  the  following 
information  on,  or  with,  each  unit  pack: 

a)  the  identification  of  the  material  and  the  product, 
e.g.  gutta-percha  root-canal  obturating  point; 

b)  the  manufacturer's  and/or  supplier's  name  or 
registered  trademark; 

c)  the  size  designation  (see  4.4); 

d)  the  mininnum  number  of  points  in  the  unit  pack; 

e)  the  nominal  length  of  the  points; 

f)  the  word  "STERILE",  if  the  manufacturer  claims 
(see  A.2)  that  the  contents  ofthe  unopened  pack 
are  sterile.  In  addition,  on  tf^  packs  of  points 
marked  "STERILE'',  a  statement  to  the  effect  that 
sterility  is  not  guaranteed  after  the  pack  is 
opened; 

g)  the  date  of  packaging  and/or  the  batch  number; 
h)    the  recommended  storage  conditions; 

i)     an  indication  of  the  principal  components. 
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Recomnmendations  to  nnaniif  acturers 


A,1    Packaging 

Points  should  be  packaged  in  unit  packs  that  protect 
the  contents  fronn  dannage  and,  where  sterility  is 
claimed  (see  A,2),  maintain  sterility  during  handling. 
Unit  packs  containing  more  than  one  size  of  point 
should  not  permit  the  various  sizes  to  be  readily  or 
unknowingly  mixed. 

A.2    Sterility 

A  claim  by  the  manufacturer  that  the  contents  of  the 
unopened  pack  are  sterile  is  the  responsibility  of  the 


manufacturer.  This  International  Standard  does  not 
specify  requirements  or  test  methods  for  sterility; 
reference  should  be  made  to  aay  national  require- 
ments that  may  exist.  When  no  national  requirements 
exist,  reference  should  be  made  to  the  United  States 
Pharmacopoeia  (USP)  or  the  British  Pharmacopoeia 
(BP). 


NOTE  4  Standards  on  methods  of  validating  sterilization 
processes  are  in  preparation  by  ISO/TC194,  Biological 
evaluation  of  medical  devices. 
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